S
YMPTOMATIC arteriovenous malformations (AVM's) of the vein of Galen have been reported in early infancy, associated with progressive and generally fatal cardiac failure. Successful surgical treatment of this lesion is unusual. We present a case of giant arteriovenous fistula in a newborn that was successfully treated by surgical occlusion of the feeding vessels at 20 days of age.
Case Report
This baby boy was seen at 3 days of age. He showed signs of cardiac failure with tachypnea and hepatomegaly.
Examination. Heart auscultation revealed systolic murmur at the intercostal spaces of the left third and fourth ribs. Chest x-ray films revealed marked cardiomegaly ( Fig. 1) , and an electrocardiogram showed right atrial and ventricular hypertrophy. His neurological status was nearly normal. The head circumference was below the 90th percentile.
The symptoms progressed with engorgement of the neck veins, cyanosis, and a continuous cranial bruit. ( Fig. 2) . Air ventriculography showed hydrocephalus with aqueductal obstruction.
Operation. The patient experienced severe, nearly irreversible, cardiac failure, and underwent immediate surgery. A large right parietotemporal craniectomy was performed, crossing the midsagittal line. The main feeding vessel was approached subtemporally and was clipped under the surgical microscope. The other feeding vessels were occluded with conventional silver clips, the anterior cerebral artery group being approached along the interhemispheric fissure. The operative procedure was carried out under general anesthesia using a volumetric respirator.
The procedures usual in high-risk pediatric neurosurgery were performed, including monitoring the central venous pressure, systemic arterial pressure, heart rate, temperature, blood electrolytes, blood gases, and actual blood and fluid loss, and electrocardiography.
Precautions against acute cardiac failure caused by the sudden increase of peripheral resistance following arteriovenous fistula obliteration included reduction of blood volume during the exposure without replacement of monitored loss. Thus, at themoment the main feeding vessel was occluded, the mean systemic arterial pressure was 75% of initial pressure, with a systolic systemic arterial pressure below 50 mm Hg. Postoperative angiography showed lack of filling of the malformation (Fig. 3) . The patient's general, cardiac, and neurological status improved, and he was discharged 30 days after operation, although there was a mild atrial and ventricular dilation (Fig. 4) .
Two months later, air ventriculography showed persistent hydrocephalus, and a low-pressure ventriculoperitoneal shunt was inserted. At 7 months, the child showed signs and symptoms of shunt malfunction. Ventriculography demonstrated dilation, and he underwent shunt revision. At 9 months of age, the patient showed electroencephalographic evidence of mild left hemiparesis and focal alterations in the right parieto-occipital region. Control air ventriculography through the ventriculostomy reservoir demonstrated a slightly dilated ventricular system. No signs of heart failure were found (Fig. 5) . The patient is receiving anticonvulsant treatment.
Discussion
Giant AVM's of the vein of Galen carry a high mortality rate. 1,*'e In 1976, Watson, et al./ reviewed 40 such cases with symptomatology starting before 3 months of age; 14 of their patients were treated surgically, and four survived. In only one of these was operation in early infancy explicity mentioned? Ventureyra, et al./ reported no survivors among four neonates operated on in their series.
Our case must be included in the "varix" group of the widely accepted McCormick classification, 7 consisting of patients without associated angioma and with low resistance to blood flow and rapid cardiac failure. Although the arteriovenous fistula remains compensated by placental low pressures in utero, marked hemodynamic failure occurs at birth, when the neonatal shunt becomes independent of the mother's pulmonary circulation? Two decisive factors determine the degree of cardiac failure: 1) total diameter of the fistulous connections, and 2) outflow diameter. Both factors are modified by whether or not interposed angiomas are present. 2 Brain damage may be induced by four mechanisms: 1) cerebral blood flow steal, 2) cerebral ischemia, 3) hemorrhagic infarct, and 4) mass effect of the malformation. ~ The last factor has little importance because of the expansile nature of the infantile cranial vault.
Early surgical treatment appears to be the only effective procedure to treat cardiac failure and prevent cerebral damage, especially since in the neonatal period the surgical approach is relatively easy, particularly in hydrocephalic patients.
